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楚。因此发展一种高灵敏识别 AGR2 的分子探针，对研究 AGR2 的分子机理以
及临床检测 AGR2 无疑具有重大意义。 
本文以重组的 AGR2-GST 融合蛋白作为靶蛋白，经过 14 轮筛选，获得了 4
条与靶蛋白 AGR2 高特异性与高亲和力结合的单链 DNA 核酸适体，以其中最
优的一条核酸适体 C14B 作为研究对象进行了序列优化，得到了仅 33 mer 的核
酸适体 C14B1，其解离常数 Kd达到 19 nM。圆二色谱法以及溶解曲线测定的结
果显示核酸适体 C14B1 形成了一个链内平行的 G 四聚体结构，该四聚体结构的
稳定性强烈依赖于 K+的存在，并且 K+可以通过影响核酸适体 G 四聚体的结构
进而影响其与靶蛋白的结合功能。在进一步研究中，本文以 C14B1 这条序列为
基础设计了一种基于构象变化特异性检测 AGR2 的变构分子探针 AGR2-aMB，

















2. SRC-3 核酸适体的筛选及应用 




的是在 SRC-3 的转录促激活过程中，SRC-3 的 CID 结构域对于 CBP/p300 的募
集是 SRC-3 保持转录促活性的必须环节，因此如果可以筛选获得特异性和
SRC-3 的 CID 结构域结合的核酸适体，设计出具有功能化的核酸探针，即可潜
在的实现靶向的抑制 SRC-3 募集 CBP/p300 的作用，从而实现对 SRC-3 转录促
激活活性的抑制，为肝癌治疗提供新的思路和方法。 
本文以 SRC-3 重要的 CBP/p300 募集结构域 CID 为靶标。构建质粒并获得
CID-flag 融合蛋白，经过 12 轮筛选，获得了 8 条与靶蛋白 CID 高特异性高亲和
力结合的单链 DNA 核酸适体，以其中最优的一条核酸适体 CID#23 作为研究对
象，探究了其与 SRC-3 的五个不同结构的结合情况，实验证明 CID#23 可以和
CID 及 S/T 两个结构域相结合。并在后续实验中证明了 CID#23 可以与 SRC-3
以及其同源蛋白 SRC-1 和 SRC-2 结合。在体外的免疫共沉淀生化实验结果表明

















































As a kind of novel specific molecule tools, aptamers inevitably are competed 
against antibodies with much more advantages such as easily synthesis, modification 
and stability in the protein assay. The aptamer-based methods for tumor biomarkers 
detection are easier manipulated by SELEX with high affinity and specificity, 
avoiding traditional methods based on antibody technologies exist many problems 
such as complex procedure. However, there are only few aptamers of tomor 
biomarkers been report for cancer early diagnosis and prognosis in clinical recently. 
Thereby, developing new aptamers against to tomor biomarkers by SELEX has great 
significance for application of aptamers in chemical biology and biomedicine. This 
thesis is composed of the following three parts： 
1. Selection and Application of Aptamers for AGR2 
Anterior gradient homolog 2 (AGR2) was identified initially as a secretory factor 
expressed in the anterior region of the dorsal ectoderm in Xenopus laevis embryos. 
Clinical studies have further shown that the AGR2 protein is overexpressed in a wide 
range of human cancers, including carcinomas of the esophagus, pancreas, breast, 
prostate, and lung. More biological studies in these cancer cell lines have indicated a 
significant role for AGR2 in tumor-associated pathways, including tumor growth, 
cellular transformation, cell migration, limb regeneration, and metastasis. However, 
the general biochemical functions of AGR2 in human cells remain undefined, 
Therefore, the development of molecular ligand specifically recognizing AGR2 is of 
great significant for the the detection of AGR2 and elucidation of AGR2-associated 
molecular mechanism. 
Through fourteen rounds of selection using recombinant AGR2-GST protein as 
target, we have identified four single-stranded DNA aptamers that selectively bind to 
AGR2. The optimized 33mer sequences C14B1 with Kd in the nanomolar range was 
chosen for future studies. CD measurements and melting temperature assays 
demonstrated that the optimal aptamer C14B1 forms a parallel G-quadruplex structure, 
which is vital to the binding of C14B1 to its target. Moreover, by applying optimized 















AGR2, named AGR2-aMB, and a detection limit of 50nM was obtained. Combining 
the qualities of the aptamer sequences reported and the AGR2-aMB developed in this 
study, it could potentially been used for early gland cancer detection and molecular 
mechanism study of ARG2 protein. 
2. Selection and Application of Aptamers for SRC-3 
SRC-3(Steroid receptor coactivator 3), is a member of p160 coactivator family 
and plays an important role in malignancy of several cancers. SRC-3 is overexpressed 
in 68% hepatocellular carcinoma, and can accelerate, proliferation, invasion and 
tumor growth. Many groups have reported that the CID domain is great significant for 
SRC-3 recruiting protein CBP/p300, and inhibition of the function of SRC-3 
recruiting protein CBP/p300 is the effective method of treatment of hepatocellular 
carcinoma. Thereby，it can be potential new method in hepatocellular carcinoma 
therapy by using CID aptamer. 
Here, through twelve rounds of selection using recombinant the CID-flag as 
target which is great significant for SRC-3 recruiting protein CBP/p300, we have 
identified eight single-stranded DNA aptamers that selectively bind to CID. We chose 
CID#23 to test the binding affinity to five domains of SRC-3, since it is the best 
aptamer we obtained. The results reveal that CID#23 could bind to both CID domain 
and S/T domain. In subsequent research, we found CID#23 could not only bind to 
SRC-3 but also and its homologous protein. Furthermore, immunoprecipitation 
experiment proved that the function of SRC-3 recruiting CBP/p300 was restrained by 
CID#23, it implied CID#23 could be potential drug for treating hepatocellular 
carcinoma. 
3. Allosteric molecular beacons (aMB) for detection of proteins and small molecules   
In the recent, combining the superiorities of aptamer, the aptamer-based methods 
for protein detection are easier manipulated by transducing recognition events to 
detectable signals with efficiency and high sensitivity. Detection of protein and small 
biomolecules plays a key role in the field of disease forecast and care diagnostics. It 
has been one of the research focuses to develop excellent strategies to develop a 
quickly, sensitively and accessiblely method based aptamer. 
In nature, the binding affinity or enzymatic activity of a protein can be 
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